Docket No,: 2336-265 PATENT 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 
Suk Kee HONG et al 

U.S. Patent Application No. 

Filed: April 13, 2004 



Confirmation No. 
Group Art Unit: — 
Examiner: 



For: WAVELENGTH DIVISION MULTIPLEXING SYSTEM HAVING BUILT-IN 
OPTICAL ATTENUATOR 



CLAIM OF PRIORITY AND 
TRANSMITTAL OF CERTIFIED PRIORITY DOCUMENT 



Commissioner for Patents 

P.O. Box 1450 

Alexandria, V A 22313-1450 



Dear Sir: 

In accordance with the provisions of 35 U.S.C. 119, Applicant hereby claims, in the 
present application, the priority of Korean Patent Application No. 2003-72481, filed October 17, 
2003. The certified copy is submitted herewith. 

Respectfully submitted, 

LOWE KAi4b™AN GILMAN & BERNER, LLP 




Hauptman 
No. 29,310 



1700 Diagonal Road, Suite 310 
Alexandria, Virginia 22314 
(703)684-1111 BJH/klb 
Facsimile: (703) 518-5499 
Date: April 13, 2004 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



| g uj i : 10-2003-0072481 
Application Number 

§ g ^ | i : 2003 ta 1 0S 17i! 
Date of Application OCT 17, 2003 




i8>o 



1020030072481 <^*}: 2003/11/25 

[giyS] 0002 
[Hie^XH 2003.10.17 

H04J 14/02 

A WAVELENGTH DIVISION MULTIPLEXER HAVING A OPTICAL 
ATTENUATOR 

[ggj oj ] 

[S^ejSH] 1-1998-001806-4 
[CH£iei] 

[SSI ^5lS2JM|2!!01l^ 
[□BieiSH] 9-2003-100065-1 

[Ai§@sdi ah ±m ,o\^m 

i^m^\^mm&m 2003-045784-9 

[£g°J ^5?|] S^j J| 

S^S^I] HONG.Suk Kee 

710816-1046228 
122-837 

[^^] AHS^^AI CA^m 29-10 

[^1 KR 

[£S°J S^S^I] PARK, Moo Youn ^ 

[^£1^^^ S] 691226-1231727 

423-030 

SSAI g^S ^£0HL^ 1310-302 

[^31 KR 



39-1 



1^ 



1020030072481 



.B4 



mX[: 2003/11/25 



[^ais^i 



ois^ 

LEE.Yeong Gyu 

650407-1357916 

441-704 

3 Jit ^S!AI 5!<y^ LG^£IX| 306-703 

KR 



^51 S X-H4252J ^S0]| °lt[ ^61 S Xil60^°J ^3 011 °J 

^&jgojM|011CH| a. (oi) 



20 29,000 SI 

18 2 18,000 2! 

0 2d OS! 
15 » 589,000 S! 

636,000 «! 

1. fiSf/H- SAHAH(£S)_1S 



39-2 



1020030072481 2003/11/25 

^-^H^U ^ 4^ ^W^Itt ^E^, ^7) ^B^» Sj-^-o^ -g-Al^ 

^"71 gE]£- ^IJLS] ^^l«oH^ ^V*}^ «o V ^S. ^71 *KBMfl 

# °l^l7l^ <*]?HHEi; ^-7) <2i)fHHE)^ *}-§^-8r *Rr ^H-^;-!- 3L#*><*| 
£ 3a 

%^7l , spJ-^-tt^sH^l . «>^-^Ei , -s-sl^olEi , *KHMfl , MEMS 



39-3 



1020030072481 <aj*>: 2003/11/25 

%#£\7) ^^-tM^^-^KA WAVELENGTH DIVISION MULTIPLEXER HAVING A OPTICAL 

ATTENUATOR} 

£ 3(a)^ 4€- ##£M <M*g sj-^-^-^-^^s)-^-^ °11 ^ ^l^ZL 

£ 3(b)^=r ^oj] 3gr#$7] <H*fl^ 4^W^sH)-*HH ^«.^7> X|#ZL 

£ 4(a)*r ^<^1 am ^i)7l ^#^t}^3*#*HH 7 fl 7 ). ^3#ZL^^lS 

£ 4(b)^r -g- ^ofl *m ^-^-i)7l ^^4^SH}-*HH ^c4-«- 7 i]7l- 

£ 5(a) (b)Tr ^<H1 4^- W^7l <y^|^ 711 

39-4 



1020030072481 #^ H*}: 2003/11/25 

110 : ^^#^n1)olEi HI : ^SjZLEflO] 

112 : ^Hfl^S 113 : ^-ff-S^U 
120 : *L&\ 130 : ^##eHHEi 

131 : -^#3i]zLEfl<a 132 : ^=L^S. 

133 : ^-fM-^fl 140 : SV^^M 

150 : <2*!fMlo]Ei 160 : *)H-r- 
171,172,173,174,175 : ^z^fl 180 : 

181a, 181b : 190 : ^l^M^ 

o^tii^ o.^ 34^-^cf^Al^Efl (WDW : Wavelength Division Multiplexing system)^ 
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^i(MUX)7l^# (multiplexer)^, *V ^fl^^l^ 3i#3<H $Xx= ^]Jl# 

^.&tr ^ ^DMS. ^-sl«fl ^fe 3^(DeMUX)7l^~g- £±r ^2f7l (demultiplexer)^ 



ti>A>7 r ^eWfe °l-8-*Hr (grating)*^ -4 *r 4^ ^ E ^# #^>q- 

tf€: Sr^^: ^Hr^r €3!- °l-g-*Kr ^-^EKThin Film Filter)^°l 5^. 



^•7ltr ^7>>^ tiV^^ E ^ o VAi^ ^_g.^ v 4^W#^*1UHH #-t!JL» 

^*}tt ^-2)-7l(la)^ £ 134 2<H1 £Alt!- Wr^^l, ^#^-fr(10a)(10b)£] A ^ 

°1 tt^ #el^l^Bl(Dual Collimator)(10)2h #^^^1 ^^-frOOa)^ 

^# #eHH^ (Single Collimator) (30)1- ^wl^Jl, SH^JI, #7l , #sH 
olBKlO)(30)Al-oloil^ ^Voij 14s ^-^-i;^ ^ol§ ol-g-^>o^ *r Sf^-ir ^-^}^ ^7) ^ 
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<24> nelJi, ^7] ^-f-eHH^dO)^ #7l ^-B-(10a)(10b)« f-*fl ^slfe- ^Jl7} 
Zi^a^l^(GRIN Lens; Grade Index Lens)(12)S. ^^^Tfl ^a>e)^s. %^^-(iOa)(10b)» JL?£ 
*Hr 2]ZLEfl^(Pig TaiDCll)^, -tf 7 j <ya^ ^AlJ^}. #7l ^£K20)«fl #5.4* 

^31^ (Grin lens)(12)S ^AjsH, #7] ^# #eHH £l(30)^r #7] 
€^(20 mil 5. <^A>^ ^-A]^ ^>5)^l ^-4^Rr Sj-^Hl ^fl^Kf ^^7]- 

^#^(30a)5l #^5}5^=- aJ- 7 ] ^^-^-(30a)* JI^SKr ^31^(31)4 zl^^I^ 

(32)^ ^^cf. 



<25> ^y] ^#2lZLEll^( 11 )(3 1 )tf ZL^^]^(12)(32)^ ^5]^, #^£]^ #AjJr 7 ). 

#£\sl}7] 9]^-^o^^b] iLJi 11- ^ -B-el^-^C 13) (33)^1 ^*fi ^e^H^l^ 

, A oM -B-^-^7fl(13)(33)^ ^d,^^l ^r^BHHEiUO)^ W (20)^| a}-§-^ 6)1-3. a] 

^2r# #^l*>7l ^^7Vi^^-§- W^(41)(42)ol ^ ^--f-^^^ Jl^^-a.(40) 

<26> #7l^ ^ sl-^^-cf^sl-^-^Kl)^ ^sq-^l ( laH *\ 

E i(30)^ ^^l^-H-(30a)l- *^r^r %*\3L2) sfl^ t^l^l, ^ ^ # 



39-7 



1020030072481 ^7}: 2003/11/25 

%^ 2i^}^r 7l(50)» ^^=1 ^#*Rr A ^%%A^<A 

^i)7l(50)^ z}- ^fl^tf ^l^fe ^##BHH^ (30)^1 #^ #^-fM^ # 

71 ^i)7l(50)^ <gB^ ^ o.^ ^^i^Hl 3*H*1 ^ o. -g-g-^^ 

(splicer)(^£Al)l- ol-g-^o^ s% 7 \ ^s}-7l(la)^ ^ ^1 o] e-] (30)^ # 



^&W, 4^7fl^ SflM^ *«fl ^^5]^ fAlsf ^S}- 7 J( la )^ ) ^-7] «-S)-7l 

(laHH #^Jl£1 #3*Kr ^-^71 (50)^ AA Its ^--S- #7l ^ 

^MUaHH ^4^1 ##^7l(50)^JLiiL ^ -§--§-^^-7l^i 

^^^(60)» ^^sflojin]- *>7l xql^ofl, *\}A^ S^^M D fl^ 4^>c^ ^S^7># 
^ ^>M2f, « *}-*l*Rr i^^ol ^7^^ ^S^Hf-ofi ^^7> XI 



2^, Aj-7] n}-^^-c}^5|.^]^ ^-5)-7l(la)^- ##£M(50)» *\3L -g~§-^3-*H 
*>*r ^^^-(60)1- ^i^A] ^o]^^o] t^^^i 4^-2) ^13^* 7^>A] 

71^ ^1^1 
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3. ^^^O.^ ^A^EAo] ^S^H ^^^7>1- ^#-5} 51, 



<33> 5)^-5. YE-} ^JL7> ^5]^ ^^-e-^, 

<34> s£ 7 \ ^AjA^o} #^^1 ^«l£l<H ^^4^-4 ^^1^ S)-^ ^4*1 71 

U^*] S^l-o} f A Jlt tiUf Al 7l ^E^, 

<35> Aj- 7l ^Eil- ^oq-tV ^-AlJl7l- #^Sm S^^-fr* SH^I, 

<36> AJ-7] ^Aljr- ^*>fe A>^7fl; 

<37> Aj-7] ^Ei# ^^>C^ #A]JrOj ^Ajtij-^ JE^f^ ^^5. #7) ^«-Afl 

<38> Aj-7] ^^oflo]E^ *fl<H*Hr ^H«- S.^^ ^SLS. ^ 7} <£ 
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<39> ti}^2l§}7jlTr #7] ^Bj*r -fr^i^^-^^olcf. 

<41> H>^3]^>71]^ ^-71 ^KH^U^r ^71 ^Ei# Jf-J^ M^lfe 

<42> y}^^s>7ll^ ^71 *]iMHB]fe fHEfolti^ MEMS <*\^6\]o)b\o]v\ . 

<43> H>H-*l*W|fe ^7} c*\^6\]o)&\±r ^3.2fl^l E.eM«.3| MEMS ?MH E^ o] . 

<45> a].^^^ AV 7 ] ^(^-a^ ^-71 ^w-^^ o]«l] #£]£H 4|7]« 

#*1*H C}^- «§=^ ^7) Z\)0]^^ 3X)^tifl^ ^A]^].^ O^^^Cf. 



<46> ^. ^-^ o. ; 

<48> ^w.^ ^-E| £^ #^1Jl7> <y^£]^ ^A]^ o.^ £i=, ^^^-^nflolE^, 

39-10 



1020030072481 #^ <y*}: 2003/11/25 

<50> # 7 1 ^Ei-i- 5j-^-o] ^-Al^ 7 > #^5]^ 3^1 ^-R-» ^ A c) ^#^1 cfl o] E-| # £ 

<5i> # 7 j ^E^sf ^##eHH^KMH #£)*Kr ^KHM; 

<52> #71 3gEil- ^-^><^ m^Kl-^ «HH S 

» °1 -§-^1 ^1 ^ MEMS <2*! o] e1 ; 
<53> #71 ^^cflolBl^l ^^-ir alHtfRr ^H-^;* £tft f^AS ^ ^^\ 7 ) 



<54> ti>^^7ll^ A oM -^^.^^El^olEl^ #71 ^^-^7> ^Slfe , ^ 

<55> uy^^l^ #71 ^Jf^i, #7] ^#EHlojEio) ^#ZL^^^2f #7l 

<£%?>}^ ^^f*1Hl ^ 3 ^ <HH^cHl cfl-g-tifl^^cl-. 
<56> yj-BJ- 31 §]-7ll^ #71 ^^711^ #71 ^}##EHHE^ ^#ZL^^<2]- 3X) ~L Efl ^ A} o] § 

-g-^s. ^s)*r °1H^1 ^-g-tifl^i^ci-. 



<57> JjL aVtri .a. 



<58> t}^9] ^Jl^ ^-S-^ 2j-#^; ^7flSl *fl\|5. ^-E|§> 

^ ^ ^ ^ *}^7 ^^^^#^1 6\] <&o] A-l , 
<59> ^Jfjg. ^-Ei ^^7> ^^Sl^ ^Al^ o. # ^ ^-^^SlnflolBl^, 
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ZL 4^"^ ti>A>Al 71 ^"71 ^^^-^Dl]o]Eio| ^^6\] ^0_^ 

<61> ^Ei# ^4*> S}-^ fA] l7 ^ ^Al^ o. # £ fe ^##E)Dflo)E^, 

<62> Aj.7] -c^ ) ^##El^o]E^ ff-<g, ^#3]HEfl<^ol Z}Z| ^ - ^-^ , ^ #-ff ^ Jf-7fl 

7]- ^7l ^^^tJllolE^AloloU 0)1017^^- tg^^ss. ^.CLO}:^ ^ ^3 - J7^^- 

<63> Aj-71 oflo^o. ^s}^ ^Aljr- ^-i)*>^ T-K^fl; 

<64> ^7] ^Ei# #33^ #^1^ #3^4 iS^>^ « 0 H^S ^"71 SV^M 

♦ °1 A MEMS <*j ^1 E-) ; 
<65> ^y] ct\^o))o)t\S>) ^^=# *lH*Rr ^H^;» S.^$-§- ^ ##^1 7] Q 



<67> a>^-^^>7ll^ #7} Jl^Ji^r ^>7l cfl-§-sRr ^71 ^^7fl7l- 4~fr 



<68> ^.tgofl tflsfl^ Jit]. #Afl*l ^^*Vcf. 



39-12 



1^( 



1020030072481 #^ ^^>: 2003/11/25 

<69> £ 3(a)*r £ «-^ofl ^i)7l «jafl*§ ^-£^-^5^HH ^>^^7> 

^#H^^l^A>olofl tifl ^5)^ ^^3cOlul, £ 3(b)fe ^ofl 14€- ^^7l ^^1^ Hj- 
^^^Sj-^Hl*! ^>^^7> ^EiSf ^#ZL^^^A>o]oH tifl ^1 Si ^ ^-^-^MlSLoljl, £ 
4(a)fe ^ofl 14^. ^-^71 4#^1}^3H-*HH ^>^^7> ^#ZL^^1^S1- 

^l#3TlZLEfl^A>ololl Wfl*l£)^. ^^l^S.oljl, £ 4(b)^ tt|-E- ^"^71 ^l^g 4 

A. 



<70> ^ o V^l(i00)^ S. 34 4^1 £^1*V ^^ol, ctjei ;*}^sl fA]i|. *V 

^fl^S -g-el^KE^- ^^Kr ^-^M (demultiplexer )S °l-¥-<H3l A^eflo) ^ tLcgo^ 

tr ^^-S.a-1, ole^V ^1(100)^ ^-tl ^-fKllOa), ^(120), ^l#^-B-(130a) , 
^KH^KMO), <*}fHHEi(l50), ^^^-(160)5. ^^cf. 

<7i> ^, Aj-71 ^^-fr(110a)Tr 27flol^-o^ si-^-ol #^]jL7 r ^-^-5. ^-Ei <y 

^A>£l^ 5fl^olrf. 

<72> o)^^}. ^Ai^-B-(HOa)^ ol£Al^ ^ og A |.^ ^ sg^^-o.^. 7 ji=. 

^-^#El^olEi(H0)oll ^yl£l^, ^-71 ^^SEl^lolE-l(llO)^ #7} ^ ^ o.( H 0a )7> 
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wfl^lsm ^- o g^(llla)-i- -g-*flf^<Ml ^^^zle^Ciii)^, ^7} ^sJnEfl^ 

(llD^f -§-^3 0.5. Hfl*l£|<H 71^- -^11^^(112)5. ^^nf. 

<73> *\7}*\, ^7] ^-^^ZlEfl^dll)^ £^ <U^5L3. ^A>^0. S 

S\JL, ^7} ^^11^^1^(112)^ H^^l^ ^"71 ^-<Ms]zlEfl^(lll)^ ufl-g- 

£)7fl ^A>tifl^S]^ M-^l-Tll ^^£]0l 

<74> ZlElJl, ^(120)^ ^-71 ^#5H)olEi(110)!- ^ *Kr 



<75> o^H, #7] ^H-I-HlPlHEK 110)^1 ZLfcfl <g ( lll)ofl ^ ^7) -g-^Ulla)^ 

& ^<H1 £4^ ^^(liib)^- #*$-S«H °H -*7l ^(120)1- ^a>s| 
<76> oje^ ^-7] ^(120)^ ^ insert iob loss)^ ^ isolation) 

<77> S *V t #7} ^A]^-^ o. (130a) - ^. 7] 3^ (120 HI Sl^^-i ^>S)^1 &J7 ^-2)-^ Sj.#<i) 

^-AlJinVol sqjjLS. #A>Sl^ Sfl^olc).. 
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°>]^$t 3^1 M 130a )tt -g-*H^<M #^(131a)# #*3^*H °H1 #7l 
3<H f{]St -g-^l^lfe ^#ZL^^1^(132)S ^^cf. 

#71 ^V^^(140)^ #7l ^-•M^Sl^olEK 110)^1- ^##el^olBKl30)A]-olofl «fl 
*13 ^Bl(140)S #^*H ^l7l» 7} ^<H*I ^l7l# ^ ^ ^ 

5=^ #71 ^EKi20)i4 #71 #413:7} #A>i|^ ^^-^-(130)^ 4°l*fl^ 

7> #-4*Rr tifl^l^^ ^KH^l*}. 

oje-lt}- *K}°f*l](140)^- £ 3(a)(b)1 ^}^o) , ^e^(120)» ^M-tb ^ 

S|-#<>1 #Al3T7> ^A]^ o. a30a)o1 ] ^^Tfl H^S)^ #^Al7l^ ^-1-^^(111)21- # 

71 ^E^(120)AH°fl ^^si^ <*fl<H^(GiW tfl-g-tifl^l€^. 

S^th #71 ^«.^(i40)^ s. 4(a)(b)°fl ^)^t «>^°1, #71 €^(120)» 
^4#^1 t A Ji7} ^##^-fKl30aHl ^^>7fl ^#^-^^1^(131)^ ^>7l ^# 

^-B-(130a)7> ^I^tt ^#3qzLE)l^(131)AHofl ^^^(Gl)^ ufl-g-wfl^l £l 
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<82> =L$3L, -# 7 ) ^^]o]E^(150)^ ^"71 ^Ei(120)l- ^4*H ^^^1 #^ H o V 

JH^^ ^Jr^ ^a]^ aflo^^. « 6 >^JLS ^-7] ^«.7fl(140)# ^l^ol^A] 71^- 



<83> ojel^. ^^]olE^(150)^ ^1<?1 71^(190)^ ^Jf^l JL^^^S]^ -H^^ 71^- (151)^} 

^7l ^1^171^(190)^ ^Jfigofl o^cfo] j7^5] 7 l-^ E flolxl^ Hj-cfoH o^S]^ 7>^7l^- 
(152)5. o] s c ^^ J1) ^v 7 ] 7>^§ 7^(152)^ ^^^Ml ^>7l ^11(140)1- ^«1*V ^-^Bf 

ol«.(comb drive)^ MEMS(Microelectromechnical System) ^ ^Hl °1 e) °1 . 

<84> o]fe. ^-71 J1^^7l^-(151)^1 WV^H^^I^* ig^jgo.^ o]^C^^l 71-^iEflol 

*H <^^^ 71-^^71 ^-(152)1- ol^Al7l^, ^>7l 7>^7l^-(152)^ o)^d\) ^ 

7l ^^-^(140)^ «o Vt &°11 S^V^ «o V ^S ^i^^lEl^^ #71 

^Ei(120)^ ^#ZL^^^(132)^>C,1^ <*fl<H^(Gl) ^71 ^ #12^ fe( 132)^4 ^^ZLEfl 

0 ^(131)A>ol^ ^^7^(02)^- ^-4^ ^-a]^^ ^ ^ 



<85> je^-, ^-71 ^^oflolEKl50)^ i3Bfl^l 2=eHii( scratch drive)^ MEMS ^fMHEi 



<86> ZlElJl, ^"71 7lH«-(160)^- -S-71 *KH^1K140)!- %t\3L2) cfl*H JE^> 

^ ^SL3- 7l^ ^4HM 3(150)^ ^%=# *lH*Hr ^ojcf. 
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o)z\% *)M^(160Hm ^KH^lKUOHl 2)n ^^-B-(130a)« ^f-«fl 

3 -¥-3. M)7]W 4-§- ^*lr ^-71 ^H^( 160)5. sjj= 

^Kr ^^^^>(photodetector)(161)# ^^^b $o) H>^-3]*>cf. 

°H1 ^^1^^(161)^1 £}*H ^ ^fl7l# 3i|s.«B^ ^ol«.(i 6 o) 

71" #71 ^oflolEi (150)51 *1H*H #71 ^-^-^(140)51 ^ ol^ 

^7) ^oflojEi (150)^7 ^-7) ^,^^H^(110a)(130b)7} -f-^oHl ^^5l£^- JL^ 

5L 5(a)(b)fe ^^1 %^7] <a]*flig ^ 1,2^^^^- 

4^^^Sl-^l(100a)(100b)^ -§-^o. S tifl^]^^ ^-^#^^o]Ei 

(110), €*H(120)^ ^##^D])oiEKi30)# ^*Rrwh ^-71 ^<M,^##sHH£i 

(110)(130)b ^7) ^*\, ^l^-fKll0a)(130a)7> ^£1^ ^ , ^!#3i)ZLtfl<g(lll)(i31)^ 
#^^^-Sl ^A>^<H] ^4V«-7fl(171)(174)l- nfljflS. «H ^^ZL^^1^(112)(132)7V A 
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A -^-^U, #7l ^<£, ^#3X)ZLB)l<a(lll)(131)^: ^% , ^-fi-Bj-M (113)(133)«^1 

S*l, #7l ^Ei(i20)^ #71 ^#^-fKll0a)« ^ f-y^p^ 

#71 ^#Bl^o]Bl (110)1- ^*Rr -^^11^^1^(112)^ #1^6)) ^ ^^(172)» nfl 7 flS 
*H ^^AS ^HlJl, t A J!7} #^5l^ #^^l£ 3*HM(173)* ^7HS 

^##5H°]3(130)Sj ^#^1^^^(132)71- ^-^cf. 

^W, #7] ^^#el^lol El (130)^1 31^(132) 3}- #7] ^bK120)a>61» ^ 

.2.3. M*}^ 3 *HM1 (173)41 £ 5(aH S.*W± H>^ol, #7l ^(140)1- ^M-tb 
2t #^*Hr ^^^(140)7}- 7}-^ 711 3l^*L€ ^ f^!l7} *3 

51 ^^icl- #71 ^#3.^^(132)31 ^H^tt #^ ^ol(H)!- ^ ^0)7^(03)^1 

°hi #7i *>i&JM(i40)« tn-g-nn^i^. 



ZLSlJl, #71 ###elnflolEl( 130)21 ^#ZL^^l^(132)S!l- ^!#3lZLEfl^(131)A>ol^. ^ 
^SRr ^^7fl(174)^l£ £ 5(b)«H| 5^1* «>^<>1 , #7l ^KH 3 - 7-11(140) 7} 7>-^-# 
Tti ¥^4^ ##JL7> #4*Hr »S^1 5>l7jilCf 2 J7 ( #71 

(132)31 31 7j jjLcf^ ^ &o]£. £i=. cHlol7,|(G4H olofl ^K^Tfl (140) 

39-18 



1020030072481 



#^ ^7>: 2003/11/25 



W, #7l 3*HM1 (171) (172) (173) (174)^f Mlf ^^SH #4*1 ^s}- 
°1 2-1 & ^KH^K^O)^ #714 ^-71 ^eK 120)1- ¥4*M ^-a]^: 

^ #^ w oHHl JE^}^ ^Jro] #^*Hr *£^SLS- ^Jfo}^-*} ofl^oflolEi 

(150H T^l^al, #7] «a]#oflo]Ei(150)^- #^0. ^^*»fl ^ & 



■& ^3 ^-^^•^^•^KlOOc)^- ^^JLS. «fl*l=)fe- ^■ < a#e1'D«>lE)(iio) ( 
€3(120)^ ^ ##2H °1 3(130)* nM^RrWh -*7l ^<1,^##BHH3(110)(130) 

^ ^ai, ^#^(110a)(130a)7> ^a]^^ =-<g , ^-M^l ^(111)(131)^ #^=§f# 

^V^ofl 3*HM(171)U74)» nfl7flS ^<M, ^#ZL^^(112)(132)7> zfzj- 

siji, ^-7i ^#3iiziBfl^(iii)(i3i)j!f ^#zL^^i^(i3D(i32)^ ^<a, 

#^-3^7fl(113)(133)<Hl zj-zf wH^£)£^- ^^£f. 
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=L?\JL, #7l 5f<£, ^#^-^^-^(113)(133)^ JL^iL(180)4 2±^-<$i£SLS. ^ 

A #SJ«fl*m 3-8- , #7l Jl^ja (180)4 vfl^ofl ^^7fl(175)oll 
4. 



<ioo> o^H, j$ 7 ] Ji^^-a.(l80)^ ^-o-oj:^^^^ ^. 7l ji^^-y (180)4 ^1, # 

^^l^Ei(110)(130)A>o]o 1 ) £5LS]^ ^#^-^1- ^l^^>7fl ^^M^ 51 £S ^^7>i7l- 

£)^r 7V^(181a)(181b)* 



o u 



<101> ^- 7 l J1^^-H(180)^ ^Jf^^Hl^r #7l ^-^51^-711(113)^ ^ZL^ 31^(112 HI ^ 

^#J15. ^Ei (120)4 #7l #MBl *1M 3(130)4 ^#ZL^5ll^(132)A>oHl s$ 7 ] 

^7fl(l40)7> 7>-H-#t11 ^^^IoI^sItSa-i JjL^ ^Jl4 #4*}o} S^H^- 

-»M(140)7> 01^4^ 4|<H^(G)* ^W4. 



<102> o)z\ifr oflol^(G)^ -8-71 ZL^IHeL( 180)^1 ^^SLS. #^4^ #7l ^ , #^ 

JM1(113)(133)4 #<y?2°m 7}i£a1^ - ojrf. 

<i03> ^-71 ^(120)^ #71 ^IM-fKllOa)* **fl <^4^r ##Jl# f^4#4 

°^l*Rr 4#^} ^IS^ ^4^1 71 JL, ZL 4^4 ^-Alsfe ^>Al7lfe- %<L£., 

#71 ^-^#21^01 El (H0)# ^*Hr ^^^(112)4 #^^6fl ^3)-«.7ll(172)« ^fl^. 
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#7l ^«-7fl(140)^ #7l<4 ^}t7Ms <$7) ^E] (120)1- ##:M 

##Jro] ^A]^ ^ U-^O.S ^o^l 71^ ofl^o]lo]Ei(150) 

°il ^Hl^lJi, #7l 3}^MMbKi50)^ ^ajj^ #£|«£-g- ^sMI ^ 

*1H^(160H1 ^*^lol^^=ol *flo^cf. 



(140)7> ^1-711 ol^s]^ 7fl^(182)# ^f-^^tf. 

#7ltb t 1 ^* 4#£-W^s|-#*lS °l-§-*H 4#°1 t^lil 

^-E-l ^ ^"#^1- -g-S^H t^Aj^JL, C^A^ ^-AJ^ ^-^ ( ^l##Sl 

^1^1BK110)(130)7> 27lH#£l ^11^^. ^HlslJi, z}- *flvtu>t}. MEMS ^ ^1 ^1 150) 7> 

^HlS]^ ^l < ?]7l^;(190)#oll Ol^^l^ ^olcf. 



^T, #71 ^l^l7l^;(190)#oll ^^Jl^^ ^^#Bl ^1 olE^( 110)^1 ^#^3 -°r( llOa)* ^ 
«H 271HAJ-0} ^ ^.s B)-^-( X1> X2> A3, \4)<>1 £^ ^#^71- ^^51^, <g 

3€ ##JiTr ^^(111)* -g^*}^ ^ (120)oll ^°1 #^^Cf. 
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<108> ^-71 ^ (120)^ ^43 2}- 4 °1* ^4*H ^##BloflolEi(130)^ 

JLS f^di7} #^£l^ H 4^(X2, A3, #7] «BK 120)41 Sj*fH 



°H, 3^*11 ^fl^l ^l^fe ^-^#^DflolEl (110)51 ttU>^ o.( 110b )l- ^«fl «U>3 

^ ^cM" ^ ^H^TT ^*Hr ^-^^Pflol ( 110)^.0 S. A>^o]l 

4^ ¥^l7lJl ( ZL M-O]^^ «VA>£]ol 0]^§>^ ^ItlS °J^5l^ 

#7] ^E](120)# %^[SL^ #7} ^E] (120)5+ ^«E)^^El(130)^ ^ # 

1^^(132)4^1 olH^CGl) ^#ZLM^(132)5)- ^#3lZLEll<lKl31) 

*>°H <HH^(G2)oll ^-Hl=)^- ^>^7fl (140)^11 5l*}<*| #£1W. 



^r, ^"71 x}-^7]](140)^ -H^^ 71-^(151)51- 7>-§-^ 7^(152)5. <>1^*1 ^fMHE-1 
(150)o11 ^«fl>H ol^-ol ^HSl^ti> ; SjJf ^^H] ^71 ZL^^7l^-(151)oll timolol 

7>^7l^-(152)« #^3. °l-g-Al7l^, ^"71 7>^ 71 ^-(152)^1 ^wl^ 
*fl(140)-& ^^7> ^1^51^ ^ofl ^}<*l iH^Tr H oHK^ ^^^ISl^^-i #71 ^El(120) 
21- ^#ZL^^l^(132)A>olo 1 oflol7^(Gl) ^-71 ^#ZL^^(132)5|- ^#^ZLEfl9J(13lM> 

°151 0ll0l7|(G2)* f^Rr #A]Jr<>l ^Al^ ^ Ol- ^ojcf. 
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^ 7}~^g 7^(152 HI ^>^^(140)7> f{ll7} ^ofl cfl^H 

^^^i #7l ^<H^(G)(Gl)(G2)(G3)(G4)-i: # 

tf-g-, ^##^d|1o}b1(130)^ ^^-R-(130a)-i- **H ^ 5£*r 3J°li=h 



=LZ\5L, ^7} ^l#^(130aH]^r -M #^5]^ ^l7lS #*1*H ^ 

& 4# ^-71 *IH -¥-(160)3. 2]c«H^ ^A]^ Kl61)1 . oj7l nfl-g-ofl , 

^-71 «J|3HMB|(150)3.*1 ^«. 7 fl# o^a] 71^ ^c^«.(160)^- ^"71 3H^i*>(161)3.JfEi 
S^^S^ ^ ^7l# ^7^S *M # 7 | ^^oflolB]( 150)«>fl ^ ( 140)3 ^^1* S 

^*Rr °}^4r ^H^fe ^ojcf. 



S*l, ^SflSf ^-ol 71 # ^-frf ^ -8-8-^ W €-2-7> 
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^^^r S.X\is}jL o)-5}o) ^igiflofl cqsfl 
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1] 

^-71 ^t!: f^j27} #^3tt ^^-B-» 5H^, 

^- 7 ) ^e^# ^-4^^ ^A]sq^ ^Jl^ ^jw 0 vf^ m^*>^ 'S-fAS #71 ^^fl 

^•71 o«#oflolEi^ *HSHr ^H*-;^ <5Rr 7l <*] 



[^T 1 "* 2] 

[37* 3] 
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4] 

11H1 5U<>H, 

# 7 j ^Jf.^ Aj. 7 ] ^Eil- ^-aZj-tl: -1-^171^ ^#ZL^€^ A <M 

<#7] ^^HM^fe. fE5]-olH| MEMS ^^^l^Ei^* ^SLS. SHfr 7] <M 

6] 

<^^a\)o]B]^ iaefl^l H.H^ol y.^ MEMS ^^HH^^r ^-3) -2-5. *}^r ^-^-^ 7 ] 

7] 
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8] 

*\)o]^±r ^7] ^^Jf 7H1 ^«fl *^l5l^ ^IJL^l 7] & 

t> 4-8- #^*V ^ ^71 XH^-s Sl^^*>fe ^^l^>2f ^ j£ 

#3 ?! <M^S 4#£-^l-^3H}-*l . 



#7l ^e)# ^-Ai^7> #^£l^ ^ai^ 0.= 5}-- ^i##e)piloiEis 5> 

#7l ^E^ ^##^DllolE^A>ololl^ ^-Aj^l- #£|*Kr ^^fl ; 

#71 Jf^H #^si^ ^Hd-M #^ w o v W ii^>fe- HJ-^o-S. #71 *KH^fl 

1- °1 -g-^1 71 ^ MEMS «53) fMl <>1 Ei ; 
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^v 7 ) oqfMMEi^ *IM*Hr ^^'AS is}^ 



10] 
HI 

[$^* 12] 
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13] 

ZL M-ojxl S)-^-^ ^-Al^l- ti>A>Al7l£^- ^71 ^#2H 0 1^ #^l&6fl ^0.3. ^^Tr 
Aj- 7 1 ^Ei# S)-^-^ -£-AlJr 7 } #^5]^ ^A]^ o. # ^##e)Dilo)E^ ( 

7> #7] ^E^ ^«E]^]olEiA>olofl oflc^^ ^^^S. ^J-O. oj^j ^ ^-^^ 
Aj-71 ofl^-g- -f-^>^ tAjlf sKHM ; 

Aj-7] ^Ei# Jf-^H #33x7 #4l:M #^wj-^4 JE*}^ «J-*tO. S Aj-71 ^JfT-fl 

* ^l^l^fe MEMS ^?HHe1; 

^-71 ^j#ofloiE^ >]H*Rf- ^IH^;* iU-tJ-i: ^ %#£\7] 
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14] 

all 13*^] 9X°)*\, 

[^T 1 * 15] 

all 13*<H 

#7] Jl^^-tL^ ^-71 cfl-§-*>^ iq^ofl ^-71 x>^7fl7> *}-f}-#7fl oj^S)^ 
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[51 2] 

1a 
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[51 4a] 

100 
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[S. 4bl 

110 

/ 
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15- 5b] 

100b 

110 / 
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